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1st Editorial Decision 29 November 2010
Thank you for submitting your manuscript for consideration at The EMBO Journal. I have now received the final report from the three referees that have evaluated your study, which I enclose below. As you will see all three referees find the study describing the role of OXS2 in regulating flowering during stress to be potentially interesting. Nevertheless they also raise a number of important issues regarding the current data that need to be addressed before the manuscript can be further considered for publication. Upon reflection these concerns are central to the main conclusions. Should be able to address these issues we would be happy to consider a revised version of the manuscript.
I should remind you that it is EMBO Journal policy to allow a single round of revision only and that, therefore, acceptance or rejection of the manuscript will depend on the completeness of your responses included in the next, final version of the manuscript. When you submit a revised version to the EMBO Journal, please make sure you upload a letter of response to the referees' comments. Please note that when preparing your letter of response to the referees' comments that this will form part of the Review Process File, and will therefore be available online to the community. For more details on our Transparent Editorial Process initiative, please visit our website: http://www.nature.com/emboj/about/process.html
Thank you for the opportunity to consider your work for publication. I look forward to your revision.
Yours sincerely,
Editor
The EMBO Journal
------------------------------------------------REFEREE COMMENTS
Referee #1
From this manuscript, the authors identified OXS2 as a gene functioning in stress-tolerance in Arabidopsis and described its putative roles in flowering time. Authors concluded that OXS2 may have function in "stress escape" by promoting flowering under stress condition. Authors largely rely on data obtained from ectopically expressed mutated forms of OXS2 to study its role in flowering time, which is a major concern (see detailed comments below). Although authors' findings are potentially interesting, there are several questions to be addressed before it is suitable for publication in EMBO Journal.
1. One of biggest concern is that authors largely rely on flowering time data obtained from a series of mutated forms of OXS2 transgenic lines, which show arrays of different flowering time. How can authors exclude the possibility of dominant negative effects (given other related genes) or cosuppression and etc.?
2. In Fig 3F , authors examined a number of flowering genes in several "transgenic" lines. Expression levels in parental line (Ler?) should be included for comparison.
3. Authors used R39 to verify the direct association of OXS2 on SOC1 chromatin. I gathered that R39 form of OXS2 can localize in nucleus under stress condition, and thus authors used cold condition to perform ChIP. Where is supporting data showing R39 under stress condition can activate SOC1? This is an important piece of data to claim OXS2 regulates flowering time through SOC1. Authors performed Luc-activation assay, but this does not address in vivo function of OXS2 and its related genes in my opinion.
4. related to point 3, ChIP experiment should be performed more carefully. Without careful characterization of R39 lines (which is a neomorphic allele), any ChIP should be carefully interpreted. Perhaps, if authors can complement quadruple mutant with the wild type copy of OXS2, that line would be an ideal line to address the direct association of OXS2 with SOC1 chromatin.
5. In Fig 3F, FT is highly expressed in R39. I believe this is under non-stressed condition. Then how cytosol localized OXS2 could affect the expression FT? any explanation?
6. oxs2 mutants clearly exhibit early flowering under no stress condition (Fig. 1E) . What is the causative flowering gene(s) in these mutants (no expression data on flowering time genes?). Under non-stress condition OXS2 exists in cytosol. Then how mutants show early flowering? If OXS2 can directly activate SOC1 (should be in nucleus) and results in early flowering, how can it be explained?
Referee #2
This paper deals with the role of the OXS2 gene in stress tolerance and control of flowering. It contains an enormous amount of data including very interesting evidence that OXS2 protein localization changes upon cold exposure or that OXS2 directly regulates the expression of SOC1.
Main criticisms a) All along the paper, many different stresses are used (cadmium, diamide, t-BOOH in yeast, drought to study flowering, cold treatment in onion cells and finally t-BOOH for SOC1 induction).
That stresses of such diverse natures act along the same transduction pathway is not obvious to me and I think the story would be more convincing if a single stress was used throughout the study (maybe drought as this stress induces flowering).
b) The change in subcellular localization in response to cold is very interesting. To make it a central point, it would have to be confirmed by experiments done in arabidopsis to observe the protein in its normal context. If the stress chosen to induce flowering is drought, it would make sense to follow the change in nuclear localization in response to drought (in the shoot apical meristem for example).
c) OXS2 affects flowering in the absence of stress as the single oxs2 mutant flowers early. This suggests that OXS2 represses flowering. However OXS2 overexpression rather triggers early flowering. This paradox is explained by the fact that OXS2 belong to a multigene family with functional redundancy: indeed combining mutations leads to late flowering suggesting that these genes are positive regulators of flowering.
Many points remain obscure:
i) the early flowering phenotype of oxs2 single mutant can be explained if other members of the family get overexpressed in this background. Is it the case?
ii) If OXS2 acts as a transcription factor, how does it affect flowering in the absence of stress where it is supposed to stay in the cytoplasm (as judged from the onion cell experiment) ?
iii) If there are crossed regulations between the different members of the family, is it possible to interpret the overexpression phenotypes from Figure 3 only based on the version of OXS2 produced and without taking into account the possible changes in expression of the other members?
d) The OXS2 autoregulation is not firmly demonstrated as a non-quantitative RT-PCR has been used. EF1a signal is saturated the OXS2 signal change is fairly weak.
e) The direct regulation of SOC1 is an interesting piece of data. To make it stronger, the ChIP assay should not performed with a single gene, on a single region and in a non-quantitative manner. As such and given the small difference observed, the in vivo binding is not firmly demonstrated.
Referee #3
A plant's ability to respond to environmental stress is critical for the survival of both the individual and the species as a whole. In this manuscript the authors report the isolation and characterization of a family of proteins in Arabidopsis that play an important role in response to different environmental stresses. OXIDATIVE STRESS 2 was identified as a partial cDNA that protects fission yeast against cadmium and various oxidising agents. In Arabidopsis, OXS2 also plays a role in stress tolerance; in non-stressed conditions OXS2 is largely cytoplasmic, but becomes nuclear localized in response to stress. OXS2 activates several floral integrator genes leading to early flowering in response to stress, whereas the cytoplasmic localization of OXS2 seems to be important in maintaining vegetative growth in non-stressful conditions. Three of the four OXS2-LIKE proteins also contribute to stress induced flowering, but their mode of action has not been elucidated.
The characterisation of OXS2 and family members provides a molecular explanation for the stressinduced early flowering that is commonly seen in plants. This finding is novel and the conclusions are largely well supported by the data presented. However, there are some inconsistencies between experiments that make some of the conclusions less clear -I've outlined these below.
1. Figure 1F and associated text p 7; The data showing that overexpression of OXS2 in an oxs2 mutant background restores normal flowering time also seems to be at odds with the expression of RB39 in a wildtype background that promoted flowering ( Figure 3D ).
2. The observation that overexpression of RB39, the full length OXS2 which is localized in the cytoplasm, causes early flowering seems to contradict both the finding the over-expression of other cytoplasmically localised proteins RB43, RB44 delay flowering and the conclusion that under nonstress conditions, OXS2 plays a role in maintaining vegetative growth (Abstract line 6, and page 7 lines 22-23)
3. Figure 3A , RB509; from this image it is not possible to discern the difference between perinuclear localization for RB509 and the cytoplasmic localization for RB41 or RB44.
There are also some inaccuracies in the text or figures regarding published data:
4. Introduction p3 line 24; "cold temperature by preventing accumulation of FLOWERING LOCUS C mRNA" this is not correct, the low temperature treatment actually prevents transcription of FLC.
5. Figure 1A ; this is also inaccurate -the autonomous pathway operates through FLC, rather than directly on the floral integrators 6. Figure 2B ; 7. Figure 6 ; Why is FT located beside the arrow joining CO to the floral integrator genes, as well as being in the box with the other floral integrators?
Other points that need to be addressed include:
8. Figure 2A ; do the OXS2L proteins have polyQ domain?
9. What is the significance of the fact that all the images in Figure 3C are of guard cells? Is it possible to point out the nucleus in these cells, where OXS2 localization is not nuclear?
10. Results and Dsicussion p9 lines 22-26; given that SOC1 is induced by OXS2, SOC1 could also affect the expression of LFY, so again the effect of OXS2 expression could be indirect.
11. Results and Discussion p 11 lines 13-14; this sentence would read better is reorganised to "If our hypothesis that OXS2 paralogs compensate for the loss of OXS2 function in stress-induced flowering is correct, then ....."
12. Results and Discussion p12 lines 7-10; "A peak of SOC1 expresison at day 7 after germination corresponded to the timing of floral transition in the wildtype" When does floral transition occur in the mutant -does the peak of SOC1 expression in the mutant seen at day 10 coincide with floral transition?
13. Results and Discussion p12 lines 13-15; I don't think that it is appropriate to say "A peak of SOC1 expression was observed after the second LD" -as expression is even higher after the third LD. It would be better to say that SOC1 expression was elevated after 1LD and continued to increase until D3. This pattern was reiterated in the o2l5 mutant, but with a lower amplitude. We agreed that much of the initial data was derived from transgenic experiments considered as ectopic expression of wild type or mutated forms of OXS2. However, this data in itself is not necessary uninformative as long as there are additional data to support the conclusions drawn.
The abstract outlines the conclusions drawn. Conclusion #1. In the absence of stress, OXS2 is cytoplasmic and is needed for vegetative growth; in its absence, the plant flowers earlier. Although the cytoplasmic location was based on the use of transgenic protein fusion lines, the conclusion that OXS2 is needed for vegetative growth is based on the phenotype of all 4 oxs2 loss-of-function alleles that flowered earlier than did the wt in the absence of stress ( Figure 1E ). This loss of function analysis supports the model presented in Figure 6 that OXS2 in the absence of stress has a role in repressing reproduction.
Conclusion #2. Upon stress, OXS2 is nuclear and is needed for stress tolerance; in its absence, the plant is stress sensitive. Although the nuclear localization was based on the use of transgenic protein fusion lines, the conclusion that OXS2 is needed for stress tolerance is based on the phenotype of 4 oxs2 loss-of-function lines that showed greater sensitivity to stress ( Figure 2C-D) . This loss of function analysis supports the model presented in Figure 6 that OXS2 plays a role in alleviating stress.
Conclusion #3. OXS2 can activate its own gene and those of floral integrator genes, with direct binding to the floral integrator promoter SOC1. Although the hypothesis was initiated from observing transcript abundance in an overexpression line ( Figure 3F ), activation of its own gene and those of floral integrator genes is supported by transient in vivo assays ( Figure 4E ), with correlation of activation in promoters that have the BOXS2 motifs. Direct binding of the SOC1 promoter is based on an electro-mobility shift assay ( Figure 4B ) as well as from chromatin immunoprecipitation experiments ( Figure 4C , D). These biochemical data are consistent with the model presented in Figure 6 that OXS2 has the capacity to activate its own gene as well as the floral integrator SOC1. (We agreed that LFY activation may be indirect through SOC1, and have stated so).
Conclusion #4. Stress-induced SOC1 expression and stress-induced flowering are impaired in mutants with defects in OXS2 and three of the four OXS2-like paralogs. This conclusion is based on the phenotypes of single, double, triple, quadruple, and quintuple mutants of all possible combinations among the 5 family members. Unfortunately, the quintuple mutant showed growth defects and stunted growth that complicated interpretation. However, the quadruple mutant oxs2-1 o2l1-1 o2l3-1 o2l4-1, named o2l 4 , showed the latest flowering time in greenhouse grown conditions. Moreover, it failed to respond to stress-induced early flowering ( Figure 5B ) along with impaired stress inducible transcription of SOC1 ( Figure 5C ). These loss-of-function analyses are consistent with the model presented in Figure 6 that OXS2 and family members, shown by o2l 4 , are needed for stress induced activation of flowering and that this action is mediated through SOC1.
In summary, we submit that although ectopically expressed wild type and mutated forms of OXS2 was the initial focus of this investigation, much of the supporting data are not confined to the use of ectopically expressed wild type and mutated forms of OXS2. A dominant negative effect is the effect of an altered gene product (the OXS2 variants in this study) that acts antagonistically to the wild-type protein and causes it to lose function. We compared the loss-of-function oxs2 alleles to the various transgenic lines shown in Figure 3D . The early flowering seen in RB39 and RB206 ( Figure 3D ) resembles the loss-of-function oxs2 alleles ( Figure  1E ). However, early flowering is not seen from over-expression of OXS2 variants that lack either the C-terminus including the Q domain (RB40) for presumptive transcription activation, or a midsection including the ZF domain for presumptive DNA binding (RB41). These findings suggest that floral transition could be induced by excess OXS2, but only if the protein is active as a transcription factor. Although this does not rule out a dominant negative effect, it is unlikely that a dominant negative effect would require both DNA binding and a presumptive transcription activation domain. The effect of excess OXS2 is also much greater than any combination of loss of function in promoting early flowering (only 3 combinations gave a mild early flowering). Moreover, it would have to be specific for exerting its dominant negative effect only on OXS2 and not on other family members, since the loss of function of multiple family members (all combination save 3 that gave a mild early flowering) leads to late flowering, opposite the early flowering effect seen in RB39 and RB206.
As for the late flowering phenotype seen in RB43 and RB44, one would have to invoke the possibility that a dominant negative effect acted on multiple OXS2 family members (except for 3 combinations), although as seen in Figure 5A , not all loss of function combinations result in late flowering. To invoke a dominant negative effect, one would have to invoke the remote possibility that RB39 and RB206 acted on 3 of out 26 combinations, while RB43 and RB44 acted on 23 out of 26 combinations of loss-of-function. In summary, although we cannot completely rule out a dominant negative effect, this possibility seems remote compared to the consistent data that cytoplasmic accumulation correlates with late flowering while nuclear accumulation of a transcriptionally active form correlates with early flowering. Moreover, the degree of late flowering or early flowering correlates with the relative amounts of cytoplasmic or nuclear forms, which is difficult to explain by a dominant negative effect.
As for Cosuppression, it is the post-transcriptional homology-dependent gene silencing that leads to the loss of expression of a transgene and related endogenous genes. Cosuppression is generally thought to be triggered at the level of mRNA processing, localization, and/or degradation. Cosuppression is not likely in our study, because we tested protein production in our transgenic lines, either using GFP fluorescence, and/or GFP antibody ( Figure 3B -C, 4C). We are not aware of cosuppression that would affect the endogenous gene without affecting the transgene as well. Hence, we do not consider cosuppression as a likely explanation over what we have proposed.
In Fig 3F, authors examined a number of flowering genes in several "transgenic" lines. Expression levels in parental line (Ler?) should be included for comparison.
We have included the data of our control, which was RB40, a deletion of the carboxyl terminus. This control is not wild type per se, but a transgenic plant in which an inactive form of OXS2 was produced. RB40 is missing the NES, which causes the protein to accumulate in the nucleus, but unlike RB206, RB40 also lacks the activation domain. Hence it can be regarded as an inactive protein with respect to the control of flowering. Indeed, it behaves as wild type as far as flowering time is concern ( Figure 3D ). We initially removed this lane because it appears to cause higher oxs2 expression in this transcript analysis, but most likely we are just measuring the high expression level of the RB40 transcript since compared to the other OXS2 variants (that exert a change in flowering), the inert RB40 is most easily overexpressed. Although a similar argument could be made for the RB206 lane, we concluded autoactivation only after finding BOXS2 and data that OXS2 can promote the expression of the OXS2 promoter ( Figure 3E ).
Authors used R39 to verify the direct association of OXS2 on SOC1 chromatin. I gathered that R39 form of OXS2 can localize in nucleus under stress condition, and thus authors used cold condition to perform ChIP. Where is supporting data showing R39 under stress condition can activate SOC1? This is an important piece of data to claim OXS2 regulates flowering time through SOC1. Authors performed Luc-activation assay, but this does not address in vivo function of OXS2 and its related genes in my opinion.
For the chromatin immuno-precipitation we did not use cold treatment to induce OXS2 nuclear translocation but we noted that after the procedure comprising of a few minutes on ice for crosslinking, OXS2-GFP was detected in the nucleus. Since it is very challenging to observe fluorescent nuclei in RB39, we hypothesized that the nuclear fraction was enriched in OXS2 during the procedure, and provided evidence that our nuclear fraction truly contained the protein ( Figure  4C ). This represented for us a prerequisite to the following chromatin immuno-precipitation shown in Figure 4D . The text on page 9 has been clarified. "The cellular fractionation imposed a technical constrain of fixation and extraction at low temperature that may have affected the normal distribution of OXS2 in favor of nuclear accumulation, hence we could easily detect OXS2-GFP in the nucleus-enriched fraction ( Figure 4C ), a favorable prerequisite to ChIP"
The luciferase experiment was done in transient assays but should be considered in vivo. The reviewer meant in stably transform plants and we have addressed it genetically by demonstrating that SOC1 expression is dependent on OXS2 and O2L genes. Figure 5 (C,D,E) shows OXS2 operating through SOC1 in which without the OXS2/O2L proteins the stress-induced SOC1 response is largely lost, a molecular feature in agreement with the observed phenotypes. In short, chromatin immuno-precipitation shows that OXS2 can bind the SOC1 promoter, OXS2 transient expression can activate SOC1 promoter-luciferase expression, and loss of function of OXS2 and other OXL members abolish SOC1 transcription.
related to point 3, ChIP experiment should be performed more carefully. Without careful characterization of R39 lines (which is a neomorphic allele), any ChIP should be carefully interpreted. Perhaps, if authors can complement quadruple mutant with the wild type copy of OXS2, that line would be an ideal line to address the direct association of OXS2 with SOC1 chromatin.
Complementation of the quadruple mutant could be done, but we are not sure that the ChIP experiment in this genetic background would be more informative than the presented experiment. As illustrated by Figure 5C , other O2L genes in addition to OXS2 also play a role in SOC1 regulation. So if the results show binding, one would still need to rule out if unspecific sites were left open for the binding of OXS2 simply by the absence of the three other O2L factors. If the results were negative, one would have to rule out that it is not due to the absence of the other O2L factors, as there is no guarantee that OXS2 alone binds the SOC1 promoter without other O2L proteins. We agree that in principle, this and other complementation of mutant combinations (there are 32 combinations) are worthy of pursue, however, they would require extensive analysis that would be another manuscript in its entirety.
In Fig 3F, FT is highly expressed in R39. I believe this is under non-stressed condition. Then how cytosol localized OXS2 could affect the expression FT? any explanation?
We admit that it is difficult to grow plants completely stress free. The regular non-stress growth used for the wild type may not be considered completely stress free for RB39 since it produces more OXS2 that makes it more sensitive to the response of stress and flowering. As shown in Figure 3D , RB39 is prone to early flowering, even in the absence of applied stress. This may explain why we see FT induction. We did not pursue an investigation of FT induction because it did not seem to be a primary target of OXS2 due to an absence of a putative binding site for OXS2.
oxs2 mutants clearly exhibit early flowering under no stress condition (Fig. 1E). What is the causative flowering gene(s) in these mutants (no expression data on flowering time genes?). Under non-stress condition OXS2 exists in cytosol. Then how mutants show early flowering? If OXS2 can directly activate SOC1 (should be in nucleus) and results in early flowering, how can it be explained?
In the model presented (Fig. 6) , we proposed that OXS2 has both a positive and a negative regulatory role on reproduction. During stress, OXS2 is nuclear localized and activates flowering. In the absence of stress, OXS2 is in the cytoplasm and maintains vegetative growth. The latter conclusion is based on the fact that oxs2 mutants do flower earlier in the absence of stress (Fig. 1E) , and by overexpression of cytoplasmic forms of OXS2 which leads to very late flowering (Fig. 3D) . In this paper, we have only uncovered the mechanism on how OXS2 activates flowering during stress, via SOC1 activation (e.g. see Fig. 4 , 5C). We have not yet investigated the mechanism on how OXS2 maintains vegetative growth when it is in the cytoplasm. Therefore, on this specific question "how mutants show early flowering", we cannot offer a mechanism. We can speculate that perhaps cytoplasmic OXS2 may be interacting with a factor that is needed for flowering and preventing its nuclear localization. In the oxs2 mutant, the absence of cytoplasmic OXS2 thereby allows this factor to activate reproduction, while overexpression of cytoplasmic OXS2 also prevents this factor from entering the nucleus. However, all this is pure speculation until we can offer data. In summary, we agree that it may be disappointing for the readers to see data only on the mechanism of flowering during stress, and not data on the mechanism of maintaining vegetative growth. However, we also feel that it would be asking quite a bit of any laboratory to produce a story complete on every aspects of the OXS2 related biology. Hopefully, we can solve that puzzle in subsequent years and produce a follow up manuscript.
Referee #2

This paper deals with the role of the OXS2 gene in stress tolerance and control of flowering. It contains an enormous amount of data including very interesting evidence that OXS2 protein localization changes upon cold exposure or that OXS2 directly regulates the expression of SOC1.
Main criticisms a) All along the paper, many different stresses are used (cadmium, diamide, t-BOOH in yeast, drought to study flowering, cold treatment in onion cells and finally t-BOOH for SOC1 induction). That stresses of such diverse natures act along the same transduction pathway is not obvious to me and I think the story would be more convincing if a single stress was used throughout the study (maybe drought as this stress induces flowering).
It does seem that diverse types of stresses were examined. However, that can also be considered a strength, since oxidative stress results from a wide variety of environmental insults. The fact that differential responses were observed from a variety of different stresses can be reassuring that we are not looking at only a very specific pathway, such as temperature for instance. In examining the stress response between wild type and mutant, if the stress applied is too low, both types are as tolerant and there is no difference observed. If the stress applied is too high, both types are as equally unable to tolerate the applied stress. The stress intensity has to be applied at a proper level where a differential response is seen, and this requires testing a wide range of stress intensities. Sometimes, this is rather difficult to do for certain experiments. For example, due to limited number of controlled growth chambers, it is just not convenient to test a wide range of temperatures. In other experiments, we were simply unable to produce a differential response, e.g., a drought stress in vitro and with onion cells (probably the in vitro onion cells are already stressed at a high level). In summary, we submit that it would appear more consistent if we were to present data on a single type of stress. On the other hand, since oxidative stress is not derived from a single chemical or environmental insult, a reader may appreciate that we had observed a differential response through a variety of different treatments.
b) The change in subcellular localization in response to cold is very interesting. To make it a central point, it would have to be confirmed by experiments done in arabidopsis to observe the protein in its normal context. If the stress chosen to induce flowering is drought, it would make sense to follow the change in nuclear localization in response to drought (in the shoot apical meristem for example).
We have tried to conduct experiments that address the protein in its normal context. However, the levels of GFP in the shoot apical meristem of transgenic lines were below the threshold of detection; only with protoplast and in guard cells were we able to extract interpretable information. We offered the model presented in Fig. 6 , in which we proposed that OXS2 has both a positive and a negative regulatory role on reproduction. During stress, OXS2 is nuclear localized and activates flowering. In the absence of stress, OXS2 is in the cytoplasm and maintains vegetative growth. The latter conclusion is based on the fact that oxs2 mutants flower earlier in the absence of stress (Fig.  1E) , and is also supported by overexpression of cytoplasmic forms of OXS2 which leads to very late flowering (Fig. 3D) . Hence, the early flowering phenotype of oxs2 single mutant can be explained by a loss of a repressor function, regardless of whether other family members gets overexpressed or not, or whether they are involved at all. In this paper, we have only uncovered the mechanism on how OXS2 activates flowering during stress, via SOC1 activation (e.g. see Fig. 4, 5C ). We have not yet investigated the mechanism on how OXS2 maintains vegetative growth when it is in the cytoplasm. Therefore, we admit we do not know how this repressor function works. We can speculate that perhaps cytoplasmic OXS2 may be interacting with a factor X that is needed for flowering and preventing its nuclear localization. In the oxs2 mutant, the absence of cytoplasmic OXS2 thereby allows this factor X to activate reproduction, while overexpression of cytoplasmic OXS2 also prevents this factor from entering the nucleus. As for other family members, we have shown that they are involved in SOC1 transcription (Fig. 5C ), and loss of multiple family members can lead to late flowering. Should OXS2 interacts physically with the other family members (we do have some unpublished data on OXS2 and O2L interacts via split YFP experiments), then it is possible that factor X is one or more of the O2L proteins. That is, loss of cytoplasmic OXS2 retaining of other O2L protein, hence leading to early flowering. However, all this can be considered pure speculation until we can offer data. Hopefully, we will someday solve this puzzle and produce a follow up manuscript on the molecular mechanisms of OXS2 repression of flowering.
ii) If OXS2 acts as a transcription factor, how does it affect flowering in the absence of stress where it is supposed to stay in the cytoplasm (as judged from the onion cell experiment) ?
We proposed that OXS2 has both a positive and a negative regulatory role on reproduction. In absence of stress, OXS2 is in the cytoplasm. We found that oxs2 mutants flower earlier in the absence of stress (Fig. 1E) , and overexpression of cytoplasmic forms of OXS2 leads to very late flowering (Fig. 3D) . We deduced that the early flowering phenotype of oxs2 single mutant is due to a loss of a repressor function. In this paper, we have only uncovered the mechanism on how OXS2 activates flowering during stress, via SOC1 activation (e.g. see Fig. 4, 5C ). We have not yet investigated the mechanism on how OXS2 maintains vegetative growth when it is in the cytoplasm. Therefore, we admit we do not know how this repressor function works. We can speculate that perhaps cytoplasmic OXS2 may be interacting with a factor X that is needed for flowering and preventing its nuclear localization. In the oxs2 mutant, the absence of cytoplasmic OXS2 thereby allows this factor X to activate reproduction, while overexpression of cytoplasmic OXS2 also prevents this factor from entering the nucleus. As for other family members, we have shown that they are involved in SOC1 transcription (Fig. 5C) , and loss of multiple family members can lead to late flowering. Should OXS2 interacts physically with the other family members (we do have some unpublished data on OXS2 and O2L interacts via yeast 2 hybrids), then it is possible that factor X is one or more of the O2L proteins. That is, loss of cytoplasmic OXS2 retaining of other O2L protein, hence leading to early flowering. However, all this can be considered pure speculation until we can offer data. Hopefully, we will someday solve this puzzle and produce a follow up manuscript on the molecular mechanisms of OXS2 repression of flowering. Theoretically, this possibility exists for any overexpression study, or for any genetic studies as well, whether it is loss of function, gain of function, misfunction, etc. We will always have to question whether the resultant phenotype found is due only to the one change and not also to subsequent changes with other genes in the genome. Naturally any one change will likely affect other genes. We can only offer the following. 1). we made one intended change in the genotype, and reported the phenotype found. 2). we made reasonable deductions based on the phenotype obtained. For example, we saw earlier flowering from the overexpression of wild type and predominantly nuclear forms of the protein, and deduced that OXS2 can activate flowering. This deduction was then followed by biochemical data that show OXS2 binds to SOC1 promoter (Fig. 4B,C) , can activate SOC1 gene expression and is needed for SOC1 transcription (Fig. 5C ).
d) The OXS2 autoregulation is not firmly demonstrated as a non-quantitative RT-PCR has been used. EF1a signal is saturated the OXS2 signal change is fairly weak.
The reviewer is correct that transcript analysis alone makes a weak point for autoregulation but together with the OXS2 promoter analysis in the transient activation assay and the presence of functional BOXS2 element in the promoter region we believed that the results support autoregulation.
e) The direct regulation of SOC1 is an interesting piece of data. To make it stronger, the ChIP assay should not performed with a single gene, on a single region and in a non-quantitative manner. As such and given the small difference observed, the in vivo binding is not firmly demonstrated.
We believe that any difference observed on a regular agarose gel is not small. However, when we repeated the experiment in quantitative PCR, we observed a 4-fold induction, we have stated this clearly on page 9, and "q" has been changed to "quantitative". It is true that we could test other genes but we did not engage in the description of all target sites in the genome but this will clearly be a priority in future investigations. Figure 3D ).
Referee #3
A plant's ability to respond to environmental stress is critical for the survival of both the individual and the species as a whole. In this manuscript the authors report the isolation and characterization of a family of proteins in Arabidopsis that play an important role in response to different environmental stresses. OXIDATIVE STRESS 2 was identified as a partial cDNA that protects fission yeast against cadmium and various oxidising agents. In Arabidopsis, OXS2 also plays a role in stress tolerance; in non-stressed conditions OXS2 is largely cytoplasmic, but becomes nuclear localized in response to stress. OXS2 activates several floral integrator genes leading to early flowering in response to stress, whereas the cytoplasmic localization of OXS2 seems to be important in maintaining vegetative growth in non-stressful conditions. Three of the four OXS2-LIKE proteins also contribute to stress induced flowering, but their mode of action has not been elucidated.
The characterisation of OXS2 and family members provides a molecular explanation for the stressinduced early flowering that is commonly seen in plants. This finding is novel and the conclusions are largely well supported by the data presented. However, there are some inconsistencies between experiments that make some of the conclusions less clear -I've outlined these below.
Figure 1F and associated text p 7; The data showing that overexpression of OXS2 in an oxs2 mutant background restores normal flowering time also seems to be at odds with the expression of RB39 in a wildtype background that promoted flowering (
The promotion of flowering with RB39 is dependent on stress. In the complementation test, we restored the presence of OXS2 and observed its effect specifically under non-stress condition because it is the dependent-condition to observe the oxs2-1 mutant phenotype. This is consistent with an effect of OXS2 when it is localized in the cytoplasm and promotes vegetative growth.
The observation that overexpression of RB39, the full length OXS2 which is localized in the cytoplasm, causes early flowering seems to contradict both the finding the over-expression of other cytoplasmically localised proteins RB43, RB44 delay flowering and the conclusion that under nonstress conditions, OXS2 plays a role in maintaining vegetative growth (Abstract line 6, and page 7 lines 22-23).
Despite a mostly cytoplasmic pattern for OXS2-GFP, we have provided evidence that RB39 is able to reach the nucleus and this is what makes the difference with 43 and 44 that are unable to reach the nucleus. We concluded that cytoplasmic OXS2 is associated with delay in flowering while its nuclear entry induces floral transition. We have clarified the text on page 7 by stating "that floral transition could be induced by excess OXS2, but only if the protein is able to reach the nucleus and is active as a transcription factor. It seems that the nuclear action of OXS2 predominates over remaining pools of cytosolic OXS2".
Figure 3A, RB509; from this image it is not possible to discern the difference between perinuclear localization for RB509 and the cytoplasmic localization for RB41 or RB44.
Yes, that is why we concluded that nuclear translocation is impaired since the absence of the NES otherwise leads to a clear nuclear pattern.
There are also some inaccuracies in the text or figures regarding published data:
Introduction p3 line 24; "cold temperature by preventing accumulation of FLOWERING LOCUS C mRNA" this is not correct, the low temperature treatment actually prevents transcription of FLC.
Correction made in the text on page 3.
Figure 1A; this is also inaccurate -the autonomous pathway operates through FLC, rather than directly on the floral integrators
Thank you, the arrow that symbolizes the autonomous pathway has been moved to the correct place, see Fig. 1A .
Figure 2B; I found this very confusing. Is the average expression really meaningful? How comparable were the plants in terms of developmental age and/or tissues examined in these different microarray experiments? Under what conditions were the maximum expression levels observed? Under what conditions was expression elevated? This would seem to me to be more useful information than that presented.
The average expression may not help extract meaningful information alone but in comparison with highest expression, it indicates if a gene is specifically regulated at the transcriptional level or if its transcription is rather steady in all cell types and conditions. The specific information is available online at the genevestigator website, we have just summarized different transcriptional behaviors for the OXL family members, which helps to group them into subclades. To clarify, we have revised the figure to take out the different colors and revised Fig. 2B legend to read: "Summary of Genevestigator data on the relative expression of the OXS2 family members in different shoot and root tissue subjected to types of stress.
Figure 6; Why is FT located beside the arrow joining CO to the floral integrator genes, as well as being in the box with the other floral integrators?
This is because FT has long been described and still carries the features of a floral integrator whereas the more recent literature has assigned mobility to the gene product that carries the signal from the photoperiod perception sites, specifically from the leaves to the shoot apical meristem.
Other points that need to be addressed include:
8. Figure 2A; 
do the OXS2L proteins have polyQ domain?
The polyQ domain is a specific feature of OXS2. This has been stated clearly in the legend of Fig.  2A . "Polyglutamine stretches are specific features of OXS2 but not other members of the family, and hence is not indicated here". Figure 3C are
What is the significance of the fact that all the images in
of guard cells? Is it possible to point out the nucleus in these cells, where OXS2 localization is not nuclear?
The localization pattern of OXS2 variants in guard cells was most obvious since the nucleus has an expected position in the cell. In Fig. 3C for RB39, 43 and 44 the GFP signal was not observed at the position of the nucleus, in contrast to RB40. The pattern was also seen in the epidermal jigsaw cells but with less convincing images since an absence of nuclear signal could also be due to absence of nuclei in the plane of focus. 22-26; given that SOC1 is induced by OXS2, SOC1 could also affect the expression of LFY, so again the effect of OXS2 expression could be indirect.
Results and Dsicussion p9 lines
We agree with this statement and made it clear in the text on page 9 that the LFY response to OXS2 could also be indirect: "For these genes, it is possible that the OXS2 effect is indirect, through the activation of endogenous SOC1 known to activate LFY or endogenous LFY known to activate AP1 and FUL". We indeed left LFY aside as we were interested in the most upstream events of the response.
Results and Discussion p 11 lines 13-14; this sentence would read better is reorganised to "If our hypothesis that OXS2 paralogs compensate for the loss of OXS2 function in stress-induced flowering is correct, then ..."
Thank you, correction made on page 11.
Results and Discussion p12 lines 7-10; "A peak of SOC1 expresison at day 7 after germination corresponded to the timing of floral transition in the wild type" When does floral transition occur in the mutant -does the peak of SOC1 expression in the mutant seen at day 10 coincide with floral transition?
Yes the peak of SOC1 expression in the mutant seen at day 10 would coincide with floral transition at the molecular level as defined by the presence of the SOC1 marker gene.
Results and Discussion p12 lines 13-15; I don't think that it is appropriate to say "A peak of SOC1 expression was observed after the second LD" -as expression is even higher after the third LD. It would be better to say that SOC1 expression was elevated after 1LD and continued to increase until D3. This pattern was reiterated in the o2l5 mutant, but with a lower amplitude.
On page 12, we have changed "… after the second LD …" to "… during the third LD …". By the end of the third day expression dropped.
Is it known whether the amplitude of SOC1 induction related to the stage of development of the plant as the mutant and wildtype plants may differ developmentally?
The vegetative growth was not significantly different between the genotypes, the fact that the peaks of SOC1 accumulation are still in phase in the mutant and in the WT suggests that the reduction of transcript accumulation in the mutant is responsible for the absence of the first peak.
Results and Discussion p12 lines 18-19; is the upregulation of SOC1 by OXS2 dependent on CO as the authors imply?
Yes, we surmised this hypothesis based on the SD to LD experiment ( Figure 5E ) where the late flowering mutants loose most of the SOC1 transcriptional response whereas it is the known pathway of CO-mediated SOC1 induction. It would not be solely dependent on OXS2 though, but on the O2L family.
Results and Discussion p12 lines 26-; The combined affect of OXS2-NESL708P and stress on biomass and seed set may not solely involve OXS2, there may be other stress related events that feed into this process.
We have revised the wording to reflect this possibility (pages 12-13). "Hence, these developmental abnormalities may be produced not merely from the nuclear accumulation of OXS2, but may also include associated stress genes that may, or not, be direct targets of OXS2." Your revised manuscript has now been reviewed once more by the three original referees, I enclose their comments below. They are in agreement that the manuscript has been strengthened, however, they all still have a number of issues with which they are not completely satisfied. Usually The EMBO Journal only allows a single round of revision, but in this case there is sufficient support to allow you an opportunity to address these concerns in a second a final round of revision.
When preparing your letter of response to the referees' comments, please bear in mind that this will form part of the Review Process File, and will therefore be available online to the community. For more details on our Transparent Editorial Process, please visit our website: http://www.nature.com/emboj/about/process.html
Editor
------------------------------------------------REFEREE COMMENTS
In the revised version, authors clarified a few criticisms made by myself and other reviewers. Although some concerns have been clarified, there are some concerns need to be addressed.
1. Fig. 3F and G. Non-transgenic control should be included. Even though authors argued that RB40 behaves like the wild type in terms of flowering time, RB40 is still a transgenic line. Non-transgenic (wt) should be included.
2. ChIP using RB39: Authors speculated the "nuclear localization" of RB39 is due to "prerequisite" of ChIP. I am not sure what this means. I looked at ChIP methods described by authors, but could not find the information. Perhaps, authors are saying that fixing samples under cold condition triggered nuclear localization of RB39 forms? Does that mean the protein still moves under 1% formaldehyde?
3. Fig. 4C : Are these samples corresponding to the samples used for ChIP (after "prerequisite treatment" of ChIP) or just different sets of seedlings?
4. Fig. 4D : Authors should present qPCR data on ChIP. Also as suggested by other reviewers, it would be more conclusive to perform ChIP across SOC1 (including the putative binding site and irrelevant regions) regions to determine specificity of ChIP of RB39. Furthermore, authors already have a gene that can be used for a negative control (TFL1-which lack putative binding sites and did not show Luc activity - Fig. 4E ) to confirm the specificity of RB39 association with SOC1-which is a central conclusion of the manuscript. Using 35S::driven epitope tag lines (without knowing its functionalilty) for ChIP always have a risk. Also note that RB39 causes early flowering in the absence of stress; meaning that it does more than "endogenous gene" does; again raising the issue to use this line for ChIP. If it is inevitable to use RB39 lines for ChIP, above controls should be included at the least.
5. Have authors determined flowering time of soc1 mutants with stress that cause early flowering in the wild type but not in quadruple mutants along with soc1 mutants? If "stress" elicited early flowering mainly through SOC1 (which is a conclusion of the authors), soc1 mutants should respond to the "stress" in a lesser degree in terms of flowering time.
Referee #2
I have carefully read the response made to the three referees as well as the amended version of the manuscript. I have taken into consideration the difficulty to perform some of the experiments I have suggested such as using an endogenous promoter or the same stress throughout experiments. I agree that some of the responses provided clarifications.
Overall, I think this paper contains original and interesting data about an unsuspected role for OXS2 and members of this family on response to stress and flowering, as well as linking the two processes. The change in subcellular localization in response to stress as well as the opposite effect of the nuclear and cytoplasmic version of the protein on flowering is particularly intriguing and novel.
Still, I keep on believing that this paper contains a huge amount of data of variable quality and significance and I think the main message would be better conveyed if part of the results would be either removed or presented only as supplementary information.
Here is a list of suggestions.
-The yeast data are more confusing than helpful. It is very difficult to imagine how this transcription factor can have a conserved role in yeast and plants, especially a truncated version. I think these data could be removed -The relevance of vernalization experiments in Ler is questionable as this ecotype is not supposed to be sensitive to vernalization.
-The promoter-GUS fusion form figure 1, without any backup by in situ hybridization, is of little value and could be removed.
- Figure 2A and B could be moved to supplementary materials.
-The part on reproductive fitness (page 12) is not connected to the rest of the paper and could be removed.
Also:
-The flowering time pathway (figure 1 and 6) should presented in conformity with representations used in the field. FT should be shown only once; TFL1 should not be connected to the whole box as it does not repress SEP3; Floral identity should be replaced by Floral Meristem Identity and only the adequate genes should be kept in this box. Page 3: FT is produced in the phloem companion cells, nor the phloem.
-The link between LEAFY and FUL has been shown in Parcy et al as stated on page 9. I do not know any evidence for this regulation.
-The fact that the flowering time experiment shown in figure 3D has been performed under stress conditions should be made clearer. This would help understanding how OXS2 can sometimes delay, sometimes accelerate flowering.
-Why there is no apparent redundancy between OXS2 and OXL genes to repress flowering under non-stress conditions whereas there is redundancy to stimulate flowering should be discussed.
-As opposed to what is stated on page 8, TFL1 increase has been observed in early flowering plants such as 35S:CO (Simon et al Nature 1996).
Referee #3
The revision of the manuscript "Stress tolerance to stress escape in plants: role of the OXS2 zincfinger transcription factor family" has address most of the criticisms that I raised in my earlier review. There are a couple of points about which I'm still not completely convinced. I have again outlined these below:
1. Figures 1F, 3D and associated text; I still do not understand the conflicting data presented in these two figures. Why does complementation of the oxs2 mutant with a wildtype construct confer wt flowering whereas over-expression of RB39 promotes flowering. In their response to reviewers, the authors state that the promotion of flowering by RB39 is dependent on stress, but I can find no indication of this in either the legend to Figure 3D or the text on p7.
2. What is the promoter used for the constructs shown in Figure 3? 3. Figure 2B ; I found this very confusing. I still don't find this figure particularly informative, but maybe I'm missing something.
4. Results p5 last line; I suggest changing the punctuation here to make the meaning clearer (LEAWIEQMQLDQL, L708) should be (LEAWIEQMQLDQL; L708) .
5. Figure 6 ; Whether or not FT is mobile, it is still acting as a floral integrator, so for me it is would be sufficient to put FT into the box with the other floral integrators, rather than having it beside the arrow leading from CO. The dictionary available online at http://www.biology-online.org defines a control as: "a control is a subject in an experiment where the factor being tested is not applied, hence, serves as a standard for comparison against another group where the factor is applied". The definition does not impose on using wild type per se when studying a transgenic line and an argument could be made that an isogenic line containing all functional factors apart from the one tested is a suitable control. Since our analysis is the expression of genes related to flowering, it is important that we choose a control that has not been altered with respect to the flowering phenotype. In this case, RB40 is an isogenic line having just a variation of the same construct as the others, yet have been established to flower at the same time as wild type ( Figure 3D) , with a phenotype that is visibly indistinguishable from wild type.
Concerning the biological validity of the data on the up-regulation of SOC1 and LFY in RB206 over that of the normal flowering RB40, or late flowering RB43 ( Figure 3F, 3G ), we had repeatedly tested integrator genes in wild type and had not observed significant expression of LFY and SOC1 in plants 4 days after germination, even in continuous light ( Figure 5D shows SOC1/EF1a day 4 expression ~1).
Moreover, there is one aspect in the study of cadmium stress that we have noticed over the years--that we often, though not always, find plants expressing the kanamycin marker show higher tolerance to Cd than the wild type. Although we cannot offer an explanation for this phenomenon, we have preferred to use an isogenic transgenic line if one is available. In this particular experiment, all plants were treated the same way germinated under kanamycin selection. We do not know how fast nuclear translocation can occur. Perhaps within seconds the protein could have reached the nucleus before formaldehyde penetrated the tissue. There is no need to suggest protein movement under formaldehyde, we just observed OXS2 in the nuclear fraction under the conditions that we used for the ChIP analysis. There is bound to be some stress inflicted on the plants during harvest and preparation leading up to the ChIP. If we had intentionally stressed the plants, we probably could have seen a higher percentage in the nucleus. However, the purpose of the ChIP experiment was to test if OXS2 has affinity for the SOC1 promoter in vivo. For this purpose, it does not require finding the maximum nuclear concentration of OXS2 within the nucleus. We apologize if our writing caused confusion, and we have revised this section on page 9 to read as follows:
"Chromatin immuno-precipitation (ChIP) was used to examine if OXS2 binds the SOC1 promoter in vivo. Nuclear fractions were purified from 10 day-old seedlings producing the full length of OXS2-GFP (RB39), a C-terminal truncated form (RB40), or a histone H4-GFP control. As expected for the RB40 form that is mainly localized to the nucleus, anti-GFP antibodies easily detected its presence in the nuclear-enriched fraction ( Figure 4C ). The same conditions used also detected the RB39 form, although at lower levels than in the cytoplasmic fraction. Real time quantitative PCR on the immuno-precipitated chromatin showed a 9-fold enrichment of a SOC1 promoter fragment (-446 to +22) in RB39 plants relative to GFP control plants. Gel analysis also show a similar 8-fold enrichment with SOC1/ACT2 band intensity at 0.5x in GFP plants and 4x in RB39 plants ( Figure  4D ). This is consistent with the EMSA data that OXS2 binds the SOC1 promoter."
The same samples were used for western blot then ChIP. Fig. 4D Fold enrichments were established from qPCR on the immunoprecipitated samples. The nonspecific binding was evaluated on ACTIN2 DNA. For Figure 4D , we have now included the graph of our qPCR data on the ChIP experiment. In trying to save space, we had initially left out the plot since we thought the visual evidence of the gel lanes would suffice.
4.
As for noting that RB39 can cause early flowering, we believe it is due to overproduction of OXS2 coupled with a mild condition of stress as can happen in some growth conditions. It is very difficult to keep plants completely stress-free during the growth period from seedling to flowering, especially greenhouse grown plants. All we can do is to compare plants with or without exogenously applied stress, such as drought or cold. Therefore, when we describe non-stress conditions, we mean without exogenously applying stress. It does not mean we had controlled the environment to the extent that the plants had not experienced any amount of stress, as do plants grown in most settings. However, we agreed that we should clarify where the plants were grown, so that the readers can better interpret the data. Hence we have modified on page 6 that the plants were grown in the greenhouse, while page 7 describe the plants grown in a growth chamber. In addition, all figure legends have been revised to include whether the plants were grown in the greenhouse or in the growth chambers.
As for the suggested improvements on the ChIP investigation, we do appreciate the suggestion. A genome-wide experiment is under consideration to find out all target sites of OXS2 using ChIPseq. If successful, we will describe the data in future publications. For now, we believe all other lines of evidence support the ChIP data that OXS2 binds the SOC1 promoter and activates SOC1 gene expression. These include the in vitro binding of OXS2 to SOC1 promoter ( Figure 4B ), the transactivation of the SOC1 promoter in a transient expression analysis (Figure 4E ), as well as genetic data that SOC1 expression is impaired in oxs2/o2l mutants ( Figure 5C ). This is an interesting suggestion but we have not investigated the effect of stress on the soc1 mutant phenotype. Figure 5B shows that the o2l 4 mutant does not respond to stress-induced early flowering. The o2l 4 mutant also fails to induce SOC1 transcript accumulation during stress. Therefore, one might expect that in a soc1 mutant, stress inducible early flowering might be abolished, provided the pathway to stress induced flowering must route through SOC1. What if it can also route through another flowering pathway or integrator gene? Our data merely shows that OXS2 stress induced flowering routes through SOC1. We do not make any claims that SOC1 is the only target for stress induced flowering. In any event, the reviewer raises an interesting question which we believe should be part of future research. Figure 1 no longer contains the yeast data. However, we kept a minimal description of the discovery in the text because we feel that readers need to know how the discovery of OXS2 came about.
-The relevance of vernalization experiments in Ler is questionable as this ecotype is not supposed to be sensitive to vernalization.
We thank the reviewer for reminding us that Ler is not a winter-annual accession. Although not required for flowering, long exposure to cold still shortens the vegetative phase. Our previous use of the word was not correct and the term "vernalization" has been change to "cold temperature" (page 7, Figure S4 ).
We agree with the reviewer's suggestion and have moved it to Supplement Figure S3 .
We have revised these figures by removing Figure 2B and splitting the former Figure 2A into 2A (chromosome map) and 2B (alleles description).
The paragraph on reproductive fitness has been deleted.
Also:
-The flowering time pathway ( figure 1 and 6 We thank the reviewer for the suggestions. We have made the corrections as suggested ( Figure 1A , Figure 6 ).
Page 3: FT is produced in the phloem companion cells, nor the phloem.
We thank the reviewer for the correction. We have made the corrections as suggested (Page 3).
-The link between LEAFY and FUL has been shown in Parcy et al as stated on page 9. I do not know any evidence for this regulation.
We thank the reviewer for the correction. We have removed FUL from the statement (Page 9).
We agreed with the suggestion and have added to the Figure 3 legend "grown in greenhouse corresponding to mild stress conditions".
It is possible that under stress conditions several of these genes are expressed and present in the nucleus to promote SOC1 expression, whereas under non-stress condition, fewer O2L genes are expressed offering less opportunities for functional redundancy for repression. This is a question worthy of further pursue, along with the mechanism of how cytoplasmic OXS2 represses flowering.
-As opposed to what is stated on page 8, TFL1 increase has been observed in early flowering plants such as 35S:CO (Simon et al Nature 1996).
We thank the reviewer for the correction. This information has been corrected (page 8) and the corresponding citation added (page 17).
Referee #3 (Remarks to the Author): Figure 3D or the text on p7.
When we describe non-stress conditions, we mean without exogenously applying stress. It is very difficult to keep plants (especially greenhouse grown plants) completely stress-free during the growth period from seedling to flowering. We agreed that we should clarify where the plants were grown, so that the readers can better interpret the data. The Figure 3D , and Figure S4 experiments are larger scale experiments conducted in the greenhouse. We have added that information to the on page 6, Figure 3 legend and Figure S4 legend. Growth conditions were better controlled in the Figure 1F (now Figure 1C) experiment that was conducted in growth chambers, and this information is added to page 7 and Figure 1C legend. In addition, all figure legends have been revised to include whether the plants were grown in the greenhouse or in the growth chambers.
What is the promoter used for the constructs shown in Figure 3?
We used the CaMV 35S RNA promoter; that information has been added to Figure 3 legend. Figure 2B ; I found this very confusing. I still don't find this figure particularly informative, but maybe I'm missing something.
3.
We have deleted Figure 2B .
Results p5 last line; I suggest changing the punctuation here to make the meaning clearer (LEAWIEQMQLDQL, L708) should be (LEAWIEQMQLDQL; L708) .
We thank the reviewer for the suggestion; correction made (Page 5). Figure 6 ; Whether or not FT is mobile, it is still acting as a floral integrator, so for me it is would be sufficient to put FT into the box with the other floral integrators, rather than having it beside the arrow leading from CO.
5.
We thank the reviewer for the suggestion; correction made ( Figure 1A, Figure 6 ). Thank you for submitting your revised manuscript to The EMBO Journal, it has now been seen by one of the remaining referees who finds that the majority of previous concerns have been addressed. I am happy to accept the manuscript for publication in The EMBO Journal.
Editor
The EMBO Journal ------------------------------------------------REFEREE COMMENTS Referee #2
I have read again the manuscript and the rebuttal.
I do believe this manuscript contains interesting information. It is also obvious that it has been improved by removing some information that were diluting the main message and by correcting the numerous erroneous facts following reviewers' recommendations.
I also looked at the responses given to the concern of other reviewers. It is clear that some inconsistencies remain between the proposed models and the experimental facts. The authors propose possible justifications (ref1 point 4 or ref 3 point 1) for the inconsistencies observed based on the fact that growth in a greenhouse or the ChIP experiment is itself a stress. I agree they are plausible explanations even if, it is hardly possible to verify them and, with such a general and vague definition of what is a stress, any observation can probably be explained.
To conclude, I don't think that everything is perfectly clear now about how genes of this family act in two different subcellular localizations to control stress response and flowering time. Why they do opposite things depending on their localization, why they are sometimes redundant sometimes not, whether all the different kind of stresses mentioned in this study (drought, cold, Tert-butanol, growth in a green house) are perceived and transduced the same way, all these things are not really clear.
Still, I believe we learned interesting facts about this gene family and this studies can be the ground for further investigations.
